1. The hypoxanthine/guanine and adenine phosphoribosyltransferase activities in a wide variety of human tissues were studied during their growth and development from foetal life onward. A wide range of activities develop after birth, with especially high values in the central nervous system and testes. 2. Postnatal development of hypoxanthine/guanine phosphoribosyltransferase was also defined in the rat. Although there were increases in the central nervous system and testes, there was also a rise in activity in the liver, which was less marked in man. 3. A sensitive radiochemical assay method, using dTTP to inhibit 5'-nucleotidase activity, suitable for tissue extracts, was developed. 4. No definite evidence of the existence of tissue-specific isoenzymes of hypoxanthine/guanine or adenine phosphoribosyltransferase was found. Hypoxanthine/guanine phosphoribosyltransferase in testes, however, had a significantly different thermal-denaturation rate constant. 5. The findings are discussed in an attempt to relate activity of hypoxanthine/guanine phosphoribosyltransferase to biological function. Growth as well as some developmental changes appear to be related to increases in the activity of this enzyme.
1. The hypoxanthine/guanine and adenine phosphoribosyltransferase activities in a wide variety of human tissues were studied during their growth and development from foetal life onward. A wide range of activities develop after birth, with especially high values in the central nervous system and testes. 2. Postnatal development of hypoxanthine/guanine phosphoribosyltransferase was also defined in the rat. Although there were increases in the central nervous system and testes, there was also a rise in activity in the liver, which was less marked in man. 3. A sensitive radiochemical assay method, using dTTP to inhibit 5'-nucleotidase activity, suitable for tissue extracts, was developed. 4 . No definite evidence of the existence of tissue-specific isoenzymes of hypoxanthine/guanine or adenine phosphoribosyltransferase was found. Hypoxanthine/guanine phosphoribosyltransferase in testes, however, had a significantly different thermal-denaturation rate constant. 5. The findings are discussed in an attempt to relate activity of hypoxanthine/guanine phosphoribosyltransferase to biological function. Growth as well as some developmental changes appear to be related to increases in the activity of this enzyme.
Hypoxanthine/guanine phosphoribosyltransferase (IMP-pyrophosphate phosphoribosyltransferase, EC 2.4.2.8) has a central role in the regulation of purine nucleotide biosynthesis. This enzyme catalyses the condensation of hypoxanthine or guanine with 5-phosphoribosyl 1-pyrophosphate to form IMP or GMP, and thus salvages the free purine bases that would otherwise be oxidized and excreted. This avoids four ATP-requiring reactions involved in the synthesis of purines de novo. This activity was first reported in 1953-55 (Williams & Buchanan, 1953; Remy et al., 1955; Korn et al., 1955) and was then thought to be an unimportant part of purine nucleotide metabolism. The importance of this enzyme was recognized in 1967, when a group of retarded boys with cerebral palsy, choreoathetosis and gout were found to have an almost complete deficiency of hypoxanthine/guanine phosphoribosyltransferase . This group of children had a 20-fold increase in glycine conversion into urate, and a large increase in purine biosynthesis de now (Nyhan, 1968) . Thus hypoxanthine/guanine phosphoribosyltransferase was shown to have a complementary role in purine nucleotide biosynthesis. Subsequent studies have indicated that some patients with hypoxanthine/guanine phosphoribosyltransferase deficiency produce a protein which * Present address: Division of Perinatal Medicine, Clinical Research Centre, Watford Road, Harrow, Middx. HAI 3UJ, U.K. Vol. 160 reacts with antibodies to the enzyme but is catalytically incompetent, suggesting a point mutation in a structural gene on the X chromosome (Felix & de Mars, 1969; Rubin et al., 1971; Arnold et al., 1972) . Later immunochemical work has generally failed to detect cross-reacting material (Upchurch et al., 1975 ; Ghangas & Milman, 1975) . However, such evidence does not exclude defects of a structural gene.
The clinical features ofthe Lesch-Nyhan syndrome have been summarized by Nyhan (1968) , who demonstrated the slow development of neurological and behavioural abnormalities in the first 2 years of life, with more rapid deterioration thereafter. The development and severity of the neurological disorders in children with hypoxanthine/guanine phosphoribosyltransferase deficiency directed the present studies to defining the distribution ofthis enzyme in the brain, and the developmental changes that occur. The results show that there is a sigificant increase in hypoxanthine/guanine phosphoribosyltransferase in the cerebral cortex and medulla after the age of 2 years.
A balanced supply of purine nucleotides is needed in rapidly growing tissues and in tissues with high nucleic acid turnover rates. The distribution and development of hypoxanthine/guanine phosphoribosyltransferase in a variety of such tissues was therefore studied. Adult testes had the highest activity of any tissue studied. Rats of the PVG strain developed by Glaxo Research Ltd., Greenford, Middx., U.K., were obtained from the Department ofPharmacology, University of Edinburgh. The rats were fed ad libitum on Oxoid breeding diet (Oxoid Ltd., London S.E.1, U.K.). Groups of four littermates were used when possible and were killed by asphyxiation under N2 to minimize mechanical brain damage.
Cultured human cells were grown in Ham's FIO medium (Flow Laboratories, Irvine, Ayrshire, Scotland, U.K.), supplemented by 10 % foetal calf serum, and harvested by trypsin treatment with added EDTA, both 0.4g/l. The washed cells were homogenized with an Ultra-Turrax homogenizer (Janke und Kunkel, Staufen i. Breisgau, Germany), the homogenates centrifuged at 26000g for 1 h at 4°C, and the supernatants assayed, as for other tissues.
Assay ofpurine phosphoribosyltransferases
Hypoxanthine/guanine and adenine phosphoribosyltransferases were assayed in duplicate by a modification of the method of Cartier & Hamet (1968) . This method involves the use of radioactive purines and the separation of the unchanged substrate from the polyanionic reaction product by ion-exchange chromatography on DEAE-cellulose paper.
However, this method and others (Chow et at., 1970; Fujimoto et al., 1968; Krenitsky et al., 1969) are unsuitable for tissues other than erythrocytes, as the product nucleotides are suibject to hydrolysis to nucleosides by the widely distributed 5'-nucleotidase (see Bodansky & Schwartz, 1968) . In the present method, it was possible to inhibit 5'-nucleotidase with dTTP. Since Murray & Friedrichs (1969) showed that the dTTP concentration for maximum inhibition of hydrolysis of AMP and IMP was about 0.5mM, a dTTP concentration of 1.5mmm was used.
The effect of dTTP on the phosphoribosyltransferase reactions was studied by using erythrocyte lysates, since these contain no 5'-nucleotidase which could result in the formation of nucleosides. Paladini & Leloir (1952) . The separation of purine bases fromi nucleotides was veified by the use of unlabelled standards, which were located by their u.v. absorption. The DEAE-cellulose paper chromatograms were oven-dried for 30min, and the areas of paper corresponding to the location of the nueletide and the free base wer counted for radioactivity by liquid-scintilation 8petrometry. The procedure has been descibed in detail (Adanm, 1973). The;efficiency of the extraction of the hypoxanthine/guanine phosphoribosyltransfease from the tissue sampls was checked bydetrminingtheactivity remaining in the residual pellet after centrifugation at 26000g. The tissue homogenate was prepared and centrifuged as desrbed, and the supernatant was removed. The residual pellet was washed with 2x 5ml of water and the washed pellet rehonogenized and centrifuged as above. This supernatant was used to determine the activity 'in' the pellet. Vol. 160 Three representative tissues were studied, erebral cortex and liver from four children, and testes from for adults. The mean hypoxanthinelzguanine phosphoribosyltransferase activities in the residual pellet, expressed as apergeotageof themeantissue activities, were 28, 15 and 22% for cerebral cortex, liver and testes respectively. The neanactivities (±S.E.M.; n = 4) in the residual pellet from cerebral cortex, liver and testes were 36±9, 6.3+1.7 and 93±26.5nmol/h per mg of protein respectively. The percentage of activity in the extract is thus similar to that found inthe soluble and microsomal fractions (see below), as might be expected from the centrifugation used.
It was confirmed that the mass of substrate transformed was a linear function of both the volume of tissue extract added to the incubation medium and the time of incubation. Deviations fromn linearity occurred at about 25 % transformfation of substrate.' The speciflc activity ofthe phosphoribosyltransferase is expressed as nmol ofsubstrate converted into AMP or IM-P/h, and related to the total protein in the enzyrhe sample as determined by the Miller (1959) modification of the method of Lowry et i. (1951) . The coefficient of variation of 9%°for an individual assay was estimated from the difference bet*een duplicate assays (Snedecor, 1952) . However, all results are presented as the means 6$ duplicate assays.
Electrophoresis of the purine phosphoribosyltransferases
Electrophoresis-of the purine phosphoribosyltransf'rases on cellulose acetate was carried out as desenrbed by Kohn (1969) by using'a barbitonae buffer, pH8.6 at room temperature (20-450C,) as described by Smithies (1955) . A potential difference of 5V/cm was applied at a constant current of 2mA for 34h.
Electrophoresis was also carried out in-starch gel.
The gel was prepared and poured as described by Bodman (1969) in the gel buffer of Smithies (1955) . A potential difference of 5A4V/cn was applied at a constant current of 2mA. The 30,p1 sample was -insrted into a slit in the gel at the cathodic end and the entir el covee with a polythene sheet. After electrophoresis for 20h at room temperature, the gel was slioed into two layers.
Location ofpurine phosporibosyltransferase actvity after electrophoresis
The support medium was covered with a strip (150mmx 15mm) of Whatman DEAE-cellulose paper saturated with 500pl ofpurine phosphoribosyltrasferase assay medium with the composition and concentrations described previously, but omitting the 1.5mM '-dTTP. Both were then damped between two glass plates. This assubly was then incubated for 3h in the moist atmosphere at 37°C provided by a covered water bath. At the end of this period the DEAE-cellulose paper was carefully removed and washed with slow magnetic stirring for 4h in 4 litres of 8mM-Tris/HCI, pH9.5. During the wash, the reaction products were retained in the DEAE-cellulose paper. The DEAE-cellulose paper was cut into 1 cm sections and counted for radioactivity.
Specificity of the detection method used after electrophoresis
The specificity of the detection method was confirmed by incorporating either 40mM-EDTA or 0.7mM-6-mercaptopurine into the enzyme-assay medium used for location of the activity as above. Untreated controls showed a normal pattern in each case. In the assay containing EDTA, a non-specific inhibitor of the purine phosphoribosyltransferase, no zones of activity were detected -in the DEAEcellulose paper, whereas with the assay medium containing 6-mercaptopurine, a specific inhibitor of hypoxanthine/guanine phosphoribosyltransferase (Krenitsky et al., 1969) , much smaller peaks ofradioactivity were detected. In similar duplicate experiments, subsequent to electrophoresis and treatment with the assay medium, one strip of DEAE-cellulose paper was treated for 2h at 37°C with 500 units of 5'-nucleotidase in 220mM-Tris/HCI buffer, pH7.4 (1mg of protein/ml). No zones of radioactivity were detected in the 5'-nucleotidase-treated DEAEcellulose paper, but zones of radioactivity were detected in the control. These experiments demonstrate that the bands of radioactivity on the DEAEcellulose paper are the products of the purine phosphoribosyltransferase reaction and are 5'-AMP or 5'-IMP.
Determination of the specific reaction rate constants for thermal denaturation of hypoxanthine/guanine phosphoribosyltransferase Dialysed samples were diluted to give a protein concentration of 5mg/ml by the addition of 220mM-Tris/HCl buffer, pH7.4. The sample was then incubated at 80±1C with shaking in glass tubes (lOOmmx 10mm); 25,ul samples wereremoved before incubation and after 2, 4, 6 and 8min at 80°C and the hypoxanthine/guanine phosphoribosyltransferase activities determined.
Plotting Samples were diluted about 20-fold with water and dialysed for 12h against 10 litres of water to remove any endogenous substrate or possible inhibitors. The dialysis residue was used directly for kinetic studies. It was confirmed that the reaction was linear with time for 1.5min at the lowest substrate concentration used. The incubation time was therefore 1.5min; otherwise the assay was that previously described.
Km and Vmax. values were calculated by fitting regression lines to the experimental points by using the Lineweaver-Burk and Hofstee-Eadie methods.
Subcellular distribution ofhypoxanthine/guaninephosphoribosyltransferase Samples of cerebral cortex, liver and testes were obtained at post-mortem ofa man aged 59 years who had been dead for approx. 12h. The minced washed tissue was homogenized in l5vol. of 220mM-Tris/ HCl buffer, pH7.4, containing 0.3 M-sucrose, by using a Teflon homogenizer at lOOOrev./min. Total enzyme activities and protein were determined on samples of the homogenate after twice freezing and thawing. Hypoxanthine/guanine phosphoribosyltransferase activity and protein were determined as described above; L-lactate-NAD+ oxidoreductase (lactate dehydrogenase, EC 1.1.1.27) activity was measured by the method of Wroblewski & La Due (1955 (Table 2) suggests that there may be increases in hypoxanthine/guanine phosphoribosyltransferase activity in the central nervous system during the first 2 years of life and/or in the latter half of pregnancy, with the possible exception of the cerebellum. There was also a significant increase in testes, which in the adult had the highest specific activity of all tissues studied (Table 3) . Radioautographic studies on the location of hypoxanthine/guanine phosphoribosyltransferase in the testes ofchildren showed that there was much activity throughout the sections, with the highest concentrations in the basal cells of the seminiferous tubules in the spermatogonia. Thyroid used as a control tissue showed virtually no activity (Adams, 1973) . .-One foetal testis and a foetal ovary both showed .considerable activity, 203 and 130nmol/h per mg of protein rbspectively; but no activitywas,dettable in the ovary of a child aged 7, years.
In contrast with the developmental increases in hypoxanthine/guanine phosphoribosyltransferase activity in central nervous system and testes, a small but significant increase was detected in liver (Table 3 Samples of three lines of cultured cells from skin known to be deficient in this enzyme had activity less than I nmol/h per mg of protein by the present assay method. Hypoxanthine/guanine phosphoribosyltransferase deficienyshouldtherefore be diagnosable from cultured amniotic-fluid cells by using the preent assay method. A strain of human amion cells transformed by the virus SV40, and in contintwus growth, had activities of 146 and 170nmol/h per mgg of protein; a selected strain from this cell line resistant to the growth-inhibitory effects of 8-azaguanine and 6-thioguanine at 50,ug/ml had an activity of 2.6nmolfh per mg of protein, confirming that these cells were relatively enzyme deficient.
Rat tissue hypoxanthine/guanine phosphoribosyltransferase activities
The specific activities in various tissues in the rat are presented in Table 4 . Activities in liver and cerebral cortex, but not the brain stem, increased sharply in the first week of life, a time of rapid and general growth. Thereafter the pattern was complex and appeared to differ from that in man. The activity in liver rose after birth until 4 weeks of age and then fell until the 9th week. The activity then increased to a maximum at 15 weeks.
In the central nervous system, a marked increase in activity was found in the cerebral cortex in the first 2 weeks oflife. Maximum activities were found at the age of 15 weeks in liver, testis and brain stem. Activity in the basal nuclei remained constant between the second and fifth week after birth and increased between the fifth and seventh week. The brain stem differed from all other tissues studied, in that activities overall were steadier.
The hypoxanthine/guanine phosphoribosyltransferase activity in rat testis is shown in Fig. 1 ; activity in testis rose parallel to, but lower than, those in liver and cerebral cortex for the first 3 weeks and then increased to a higher specific activity. Activities in these tissues were at similar maximal values in the fifteenth week. All these tissues showed low activities at the sixty-fifth week oflife, when the rats were senile.
Micro-dissection ofrat testes
The distribution of hypoxanthine/guanine phosphoribosyltransferase activity in rat testes was studied after microdissection of seminiferous tubules from interstitial tissue by the method of Vol. 160 all being of lower activity than the major band. The minor bands were consistently detectable.
Tissue adenine phosphoribosyltransferase was located at 4, 7, 9 and 13cm from the origin at the cathodic end of the strip. The band of activity at 4cm represented more activity than the bands of higher mobility; however, the difference in activity was less marked with adenine phosphoribosyltransferase than with hypoxanthine/guanine phosphoribosyltransferase. These results, shown in Fig. 2 , were obtained by using either cellulose acetate or starch gel as a support medium. Similar results have been obtained by Bakay & Nyhan (1971) using polyacrylamide gel, although they reported only one band for adenine phosphoribosyltransferase.
Treatment of the tissue homogenate with 10% (w/v) sodium dodecyl sulphate had no effect on the 1-6 subsequent electrophoretic pattern. Sodium dodecyl 460 sulphate was not removed from the sample but was not included in the electrophoretic buffer in these separations. Similarly, tissue homogenates which were heat-treated at 80°C for 2min resulted in identical separations on electrophoresis. It was therefore unlikely that the isoenzymes had different thermal stabilities. autography of human material could be interpreted as indicating that all testicular tissues had high activities, with some concentration in the basal layer of cells, the spermatogonia, in the seminiferous tubules.
Electrophoresis of purine phosphoribosyltransferases from human tissues
The tissues studied electrophoretically were foetal brain and liver, children's brain, testis, liver and erythrocytes, and adult's testis, brain and erythrocytes. Four distinct bands of enzyme activity were detected in all the tissues studied. The method was semi-quantitative; doubling of the volume of the sample applied resulted in the approximate doubling of the measured activity. For hypoxanthine/guanine phosphoribosyltransferase, the band of activity located at 3 and 4cm from the origin at the cathodic end ofthe strip was always the major band ofactivity; the bands at 8, 10 and 13cm were ofsimilar activities, results were similar for the three tissues and showed that the majority, 64-66 %, of the activity was in the soluble fraction. The distribution of hypoxanthine/ guanine phosphoribosyltransferase activity was similar to that for lactate dehydrogenase used as a control enzyme. The subcellular distribution oflactate dehydrogenase activity in human cerebral cortex was similar to that in rat cerebral cortex (Pull & Mcllwain, 1974) and that in human testes was similar to that in mouse testes (Blanco et al., 1976) .
Thermal-denaturation rate constants Thermal-denaturation rate constants determined as described in the Experimental section are presented in Table 5 . The kidney, spleen, adrenals and cerebral cortex were taken from adults, whereas the erythrocyte samples were taken from three children and two adults, the liver from four children and one adult, and the testes from three children and one adult. Where tissue from both children and adults was studied, no marked difference was detected in the values obtained. The rate constants obtained from erythrocytes, testis and cerebral cortex were highly reproducible, but those for liver were more varied. The denaturation rate constant for testicular hypoxanthine/guanine phosphoribosyltransferase was significantly different from the mean of the other tissues, excluding the adrenal, by Student's t test (0.02 <P <0.05). The single value obtained for the functionally similar adrenal was also markedly different.
Apparent kinetic constants for human tissue hypoxanthine/guanine phosphoribosyltransferase The apparent Michaelis constants (Ki) and maximal velocities (Vma..) for hypoxanthine were determined by the Lineweaver-Burk and Hofstee- Eadie (Hofstee, 1959) 
Discussion
The measurement of purine phosphoribosyltransferase activities in tissues other than erythrocytes is complicated by the destruction of the product by 5'-nucleotidase. The use of methods measuring both IMP and the nucleoside, inosine still suffers from the presence ofenzymes metabolizing the nucleosides, e.g. guanosine phosphorylase (EC 2.4.2.15), inosine phosphorylase (EC 2.4.2.1) and adenosine deaminase (EC 3.5.4.4), although such methods have yielded useful results. The present method (Adams et al., 1971) and several subsequent methods have avoided these difficulties by inhibiting 5'-nucleotidase almost completely with 1.5mM-dTTP (Murray & Friedrichs, 1969; Fujimoto & Seegmiller, 1970 ).
An alternative and useful method for compensating for product destruction by 5'-nucleotidases has been to measure hypoxanthine/guanine phosphoribosyltransferase -to -adenine phosphoribosyltransferase ratios. However, 5'-nucleotidase from liver and cerebrum was found to hydrolyse GMP and AMP at different rates, hence alterations in this ratio might be due to changes in 5'-nucleotidase activity rather than in hypoxanthine/guanine phosphoribosyltransferase. Development changes in 5'-nucleotidase sometimes occur about the same time as changes in hypoxanthine/guanine phosphoribosyltransferase (see below) and might thus distort the pattern.
The substrate selected for measuring hypoxanthine/guanine phosphoribosyltransferase activity was hypoxanthine, which has advantages over guanine in that it is more soluble at pH7.4, and that it is not metabolized as is guanine by guanine aminohydrolase (EC 3.5.4.3). Guanine aminohydrolase is present in many tissues and is found in high concentrations in the central nervous system . Hypoxanthine is oxidized by xanthine oxidase (EC 1.2.3.2), but this enzyme is found in large quantities only in liver (Watts et al., 1965) , with small amounts in intestine and also in milk. Hypoxanthine is probably the principal substrate for hypoxanthine/ guanine phosphoribosyltransferase in vivo, since hypoxanthine is extensively recycled in man, whereas guanine is largely oxidized and excreted as urate (Ayvazian & Skaupp, 1965; Bradford et al., 1968) .
Hypoxanthine/guanine and adenine phosphoribosyltransferase activities in erythrocytes were relatively constant; our findings agree with those of and Cartier & Hamet (1968) . The lower activity of hypoxanthine/guanine phosphoribosyltransferase in umbilical-cord blood is difficult to explain, but has also been reported by Durward & Boyle (1973) . Increased adenine phosphoribosyltransferase activity in neonatal blood has been reported by Borden et al. (1974) , a finding that we have been unable to confirm. Many enzyme activities are altered in erythrocytes from cord blood (Jones & McCance, 1949) and may reflect the widespread physiological and metabolic changes at about the time of birth.
Marked increases in hypoxanthine/guanine phosphoribosyltransferase specific activity were found in several tissues during growth and development. Growth appears to be associated with high activity ofthis enzyme; increases have been shown in regenerating rat liver, and high activities are found in tumour cells (Murray, 1966) . Increases in hypoxanthine/ guanine and adenine phosphoribosyltransferase activities are also correlated with morphogenesis in early embryonic life (Epstein, 1970) . It is possible to suggest some general differences in function between tissues with high hypoxanthine/guanine phosphoribosyltransferase activity, such as brain and testis, and those with lower activities. In brain and testis extensive recycling of nucleic acid-degradation products takes place within these organs (Glassman, 1969; Amann, 1967) . In other tissues with a high DNA or RNA tumover, such as bone marrow or thymus, nucleated viable cells are exported in large numbers. Hypoxanthine/guanine phosphoribosyltransferase is probably still important in bone marrow, supplementing the purine-synthetic pathway de novo, as cases of megaloblastic anaemia have been reported in patients with the Lesch-Nyhan syndrome (Ghadimi et al., 1970; van There are some other studies of the developmental changes in the activities ofenzymes involved in purine nucleotide metabolism. Gutensohn & Guroff (1972) have shown somewhat similar changes in hypoxanthine/guanine phosphoribosyltransferase in rat brain over the earlier period ofpostnatal development. The relative activities of this enzyme in cerebral cortex, basal ganglia and brain stem obtained by Gutensohn & Guroff (1972) were similar to the present results in the rat. In chick brain also, some of the enzymes involved in recycling hypoxanthine become functionally important after 'birth' (Manzoli et al., 1971) , although 5'-nucleotidase shows maximal activity before hatching. However, for one woman, Rosenbloom et al. (1967) have reported higher activities in basal ganglia than the present results and activities that they had found in frontal lobe. The other results from this woman were somewhat similar to those in the present study, despite the absence of a 5'-nucleotidase inhibitor. No simple explanation for this difference is apparent. The result in the other case presented was similar to the present activities in basal ganglia.
In the liver there were marked species differences in the pattern of developmental changes of hypoxanthine/guanine phosphoribosyltransferase activity. Activity in rat liver increased markedly with age, whereas there was little change in human liver. The enzymes of purine catabolism also alter rapidly in rat liver ; Silverstein et al. (1969) have shown that xanthine oxidase activity rises sharplybetween 25 and 40 days ofage, and guanine aminohydrolase increases from birth to a maximum activity at about 40 days.
In the testes, marked increases in hypoxanthine/ guanine phosphoribosyltransferase occurred in man and the rat. Despite the high activity in adult human testes, no activity could be detected in spermatozoa or seminal fluid. Correlation of the developmental changes in rat testes withknown patterns ofhormonal, enzymic and cellular change show a number of associations. Some of the patterns are shown in Fig. 1 . The sharp increase in hypoxanthine/guanine phosphoribosyltransferase over 5-20 days of life is associated with active synthesis of DNA, RNA and protein; specifically, there is an increase in 5'-nucleotidase (Xuma & Turkington, 1972) . In spermatogenesis, active DNA synthesis is associated with spermatogonia, with RNA synthesis continuing up to the spermatid stage (Fox & Fox, 1967) . The pattern of hypoxanthine/guanine phosphoribosyltransferase activity is similar to the pattern of testosterone in plasma (Miyachi et al., 1973) . Full reproductive capacity is found at about 100 days in the PVG strain studied. At this time (15 weeks) testes 'as well as central-nervous-system and liver tissues show their highest hypoxanthine/guanine phosphoribosyltransferase activities (Table 4) .
The ease with which human erythrocytes can be obtained has allowed many studies of hypoxanthine/ guanine phosphoribosyltransferase in these cells. 1976
Since we have -found no unequivocal evidence for tissue-specific isoenzymes in man, the results of such work may be applicable to this enzyme obtained from other tissues, at least ih man.-The erythrocyte enzyme purified to homogeneity (Arnold & Kelley, 1971) still shows threefractions with similar immunological properties. They reassociated after separation by isoelectric focusing, which may account for our failure to alter the electrophoretic pattern by prior incubation with sodium dodecyl sulphate. The available evidence suggests that hypoxanthine/guanine phosphoribosyltransferase is a polymeric protein in equilibrium with catalytically competent subunits (Bakay et al., 1972) . The available evidence does not exclude the possibility ofan altered hypoxanthine/guanine phosphoribosyltransferase in testes. Alternatively, the increased stability of this enzyme in testes (Table 5 ) may be due to substrate stabilization by 5-phosphoribosyl 1-pyrophosphate, possibly produced in relatively large amounts (Mayes, 1967; Greene et al., 1970) and modulated, like testosterone secretion, by trophic hormones (McKerns, 1973) . However, dialysis should have lowered the concentration ofendogenous substrates in our studies. If substrate stabilization does exist in testes, it may be a factor in the control of hypoxanthine/guanine phosphoribosyltransferase activity in testes.
The results presented show that in man hypoxanthine/guanine phosphoribosyltransferase plays an important role in nucleotide metabolism in the central nervous system and, probably, in the testes.
